Localization of type I and III collagen and fibronectin production in injured gastrocnemius muscle.
The healing of muscle rupture consists of two simultaneous processes, regeneration of disrupted muscle fibers and production of connective tissue scar. These two processes are at the same time supportive to and competitive with each other. Their balanced progression is necessary for optimal healing. Synthesis of three connective tissue proteins, collagen types I and III and fibronectin, was analyzed during the regeneration process from 2 days to 3 weeks by Northern blot and in situ hybridization and immunohistochemistry. For this purpose a partial standard rupture of the gastrocnemius muscle was induced in 56 rats by a strike with a blunt spring-loaded hammer. Northern blot analysis of the specific mRNAs during the healing process revealed distinctly different expression patterns for fibronection and type I and III collagens. During the early stages (days 2 and 3) fibronectin, derived mainly from plasma, was abundant in the traumatized area, but local production of fibronectin mRNA by fibroblasts had also already started by day 2, closely followed by that of type III collagen. This early active synthesis of type III collagen and fibronectin was followed by a decrease after 1 week. The production of type I collagen mRNAs was activated somewhat later and remained elevated for at least 3 weeks. The muscle cells did not contain procollagen mRNAs. The observed sequence of connective tissue proteins reflects the particular function that each carries out during muscle wound healing (e.g., fibronectin in fibroblast trapping, type III collagen in plasticity/flexibility, and type I collagen in tensile strength).